Introduction: Cervical cancer is the second most common cancer affecting women in the world. Human papillomavirus (HPV) is the most common sexually transmitted infection worldwide. The aim of this study was to evaluate the awareness about HPV, risk perception, cervical cancer, and HPV vaccines. Methodology: The sample of this descriptive cross-sectional study consisted of 396 undergraduate university students from Turkey. Sociodemographic characteristics, reproductive health, knowledge about HPV, and HPV vaccination were questioned. Results: The percentage of university students with an active sexual life was 10.6%. The knowledge level of families about HPV, and HPV vaccination were not adequate. The awareness of the fact that HPV was a cause of cervical cancer in women and penile cancer in men tended to increase with the increase in the educational level of parents. Those who knew about HPV vaccines were predominantly females. Conclusions: The results of this study demonstrated that more active education is needed to decrease HPV infections among undergraduate students. Increasing awareness of HPV makes it easier to develop positive behaviors in fighting against it. In order to increase the contribution of young people to educational activities for the community, information about HPV and HPV vaccines should first be included in training programs at universities. To support the development of effective and high-quality public health interventions, young people should be educated so that obstacles to HPV vaccination in various cultural groups can be eliminated. Our findings suggest that awareness about HPV, cervical cancer, and HPV vaccines should be increased.
Introduction
Cervical cancer is the second most common cancer affecting women in the world and the third leading cause of cancer-related deaths in women [1] . Human papillomavirus (HPV) is often diagnosed in young people today. HPV is the most common sexually transmitted infection worldwide; however, the majority of HPV infections do not cause symptoms, which causes easy transmission and rapid spread of the virus [2] . New strains are added to the already determined HPV strains. HPV 16 and 18 strains were detected to be responsible for approximately 70% of cervical cancers. HPV 6 and 11 strains account for approximately 90% of genital warts [3, 4] .
Gynecologic cancers are among the leading causes of death in women worldwide. Cervical cancer is the third leading cause of mortality among gynecologic cancers. HPV does not cause cancer in every infected person, but is causal in approximately 4% of cervical cancers [5] . Treatment options for cancer are ever increasing. However, early diagnosis is most beneficial for patients with cancer. Cervical cancer may be diagnosed at an early stage and may benefit from early treatment, especially with the help of Papanicolaou (Pap)-stained vaginal smears. Vaccination is an important method to prevent diseases, and the currently available vaccines help protect people against certain microorganisms. HPV vaccines protect against HPV viruses, which are among the causes of cervical cancer.
Several vaccines have been developed for HPV. The advantages of HPV vaccination include protection against HPV infection, cervical cancer, and chronic vaginitis. Gardasil also prevents against HPV-induced genital warts [6] . HPV vaccines are routinely recommended for boys and girls aged 11 to 12 years. Vaccines are recommended for both young people and adults. Only one vaccine (Gardasil) is recommended for males [7] . Vaccines provide protection against HPV 517 type 16 and 18, which account for 70% of invasive cervical cancers. Gardasil also establishes immunization against HPV 6 and 11, which cause genital warts [8, 9] .
HPV is a sexually transmitted disease, and it is the most common viral disease of the reproductive system. Approximately 99% of cervical cancers are related to HPV. Cervical cancer is the most common gynecologic cancer and the fourth most prevalent cancer in women. Each year 530,000 new cases of cervical cancer and 266,000 deaths related to these cancers are seen worldwide [1, 10] .
Research question and objectives
Our study aimed to evaluate the awareness about HPV, risk perception, cervical cancer, and HPV vaccines among undergraduate students.
Methodology

Study design and participants
The sample of this descriptive cross-sectional study consisted of 396 undergraduate students from Trakya University in the north west region of Turkey. The study was conducted from August to December 2018. The age range of the students was 18-29 years.
Data sources
The sociodemographic characteristics, reproductive health and lifestyle behaviours, and knowledge about HPV and HPV vaccination of the students were assessed using self-report forms. We received written informed consent from the students who participated voluntarily in the study. 
Ethical considerations
The study was approved by the ethics committee of Trakya University Medical Faculty (Decision No: 2018/341). We received informed consent forms from volunteer students who participated in the study.
Data analysis
The SPSS (Statistical Package for the Social Sciences) 20.0 package program was used in all statistical analyses to evaluate the collected data.
Appropriate descriptive statistics were used to summarize data. Numeric variables were analyzed using mean and standard deviation. Categorical variables were evaluated using frequency and percentage. The normality of the distribution of data was analyzed using the Shapiro-Wilk test. Student's ttest was used for binary comparisons of the groups. The Chi-square test was used for relationships between categorical variables. Descriptive statistics for numeric variables are given as mean and standard deviation. 
Results
This study demonstrated the knowledge level of undergraduate health science students in a Turkish university about HPV infection and HPV vaccines. Among the 396 subjects, 246 (62.1%) were females and 150 (37.9%) were males. More first and second year students were willing to participate in the study than third and fourth year students. The study comprised 119 (30.1%) first year students, 118 (29.8%) second year students, 94 (23.7%) third year students, and 65 (16.4%) fourth year students. The sociodemographic characteristics of the students were evaluated ( Table 1) .
University students were selected for this study because they constitute a well-educated sector of society. Acceptance or understanding the importance of vaccination is easier for educated individuals. The percentage of university students with an active sexual life was 10.6%. This result was thought to reflect the acceptance of sexual life among young people by our nation. In addition, 29.5% of the participants said they did not know that using a condom could protect them from HPV.
The knowledge level of the students about the prevention of cervical cancer was also evaluated. Just over half (51.5%) of the young participants knew that a vaginal Pap smear was a cervical cancer screening tool. Twenty-two percent of the students reported that their mothers had undergone a Pap smear during the last 5 years ( Table 2) .
The percentage of the students who thought that HPV only infected women was 10.1% and the percentage of who thought that HPV only infected men was 7.3%; it was reassuring that most of the students knew that HPV infected both sexes ( Table 3 ).
The percentage of young people vaccinated against HPV was 4.3%. The percentage of students whose opinion was favourable for vaccination but had not been vaccinated was 39.4%. We tried to identify factors that supported HPV vaccination and the barriers to vaccination; 14.9% of the students stated that only women should be vaccinated. On the other hand, the percentage of students who believed that both sexes aged over 18 years should be vaccinated was 84.1%. The percentage of young people who thought the HPV (Table 4 ).
There was no significant difference in the economic levels of the families of health science students according to primary protection against HPV. There was no significant increase in HPV vaccination with the increase in the educational level of parents. This shows that the knowledge levels of families about HPV and HPV vaccination in Turkey were not adequate. However, the difference in maternal education level was significant in terms of the students having knowledge that the Pap test was used in cervical cancer screening (p = 0.01). This may be an indicator for the favourable opinion about Pap tests in the Turkish population. The awareness of the fact that HPV was a cause of cervical cancer in women and penile cancer in men tended to increase with an increased education level of the parents. It was observed that participants with better socioeconomic status had better knowledge that HPV did not only infect males (p = 0.007). Awareness that condom use protected against HPV increased with increasing maternal education (p = 0.01) ( Table 5 ).
Parameters that were significantly different between males and females were evaluated. Men were more worried about encountering HPV in the future (p = 0.008). The parents of the females had warned against HPV more than the parents of the males (p = 0.001). Females knew better that HPV caused genital warts (p < 0.05). Males had a stronger belief that condoms had a vital role in HPV protection (p < 0.05). The female students knew more women with cervical cancer in their family or social circle than the male students (p = 0.034). Those who knew about HPV vaccines were predominantly females (p = 0.01) ( Table 5 ).
Discussion
The main purpose of this study was to determine the acceptance of the HPV vaccine by university students by evaluating perceptions about HPV, cervical cancer, and HPV vaccination. The results demonstrated that more active education is needed to decrease HPV infections among undergraduate students.
The initial results of the Cervical Cancer Screening Programme of Turkey showed that the prevalence of HPV infection was 3.5%. It was stated that the most common HPV genotypes were 16, 51, 31, 52, 18. Among the 37,515 HPV-positive women in this large screening study, the cytological abnormality rate was found as 19.1%. Among the HPV-positive women, 16,962 cases had oncogenic HPV types with abnormal cytology [11, 12] . The results of 1 million women including the evaluation of 13 HPV genotypes with respect to prevalence, geographic distribution, and abnormal cytology results showed that HPV DNA could be used in primary level settings to have a highquality screening program with good coverage and was very effective compared with conventional Pap smears. For 521 ≥ CIN3 lesions, cytologic results were in situ malignancy 4.6% (n = 24), ASC-US 14.2% (n = 74), LSIL in 22.3% (n = 116), HSIL in 7.9% (n = 41), ASC-H in 1% (n = 5), AGC in 2.7% (n = 14), chronic infection in 188 (36.2%), and insufficient in 58 (11.1%). Apart from these facts, their evaluation shows that the existing data are sufficient to make an extrapolation and evaluate the efficacy of the HPV DNA screening for Turkey. When the study evaluated 521 women who were ≥ CIN3, it revealed a detection rate of 48.2% for Pap smears, and 87.3% for HPV 16 and 18 genotyping. This program demonstrated the feasibility of an HPV-based screening program in a developing country with a large population in varied geographic conditions in a more effective way compared with conventional cytology [11] .
An Italian study demonstrated that young people had limited awareness of cervical cancer prevention; 76.7% of young females knew that the Pap smear test was a tool for the early diagnosis and treatment of cervical cancer, 43.3% believed that vaccination of females only was adequate, and 53.3% of students aged over 18 years believed that both sexes should be vaccinated [13] . In our study, 51.5% of the students knew that the Pap smear was a screening tool for cervical cancer. The percentage of students who knew that both females and males should be vaccinated was high (84.1%) ( Table 5 ).
In a similar study, 93.3% of young women knew that HPV caused cervical cancer, and 16.7% were aware that it caused genital warts in females. The same study demonstrated that 6.7% did not know that HPV could cause cancer. One-third (33.3%) of the students had heard about HPV vaccination from written publications, 26.7% from the television or radio, 23.3% from a gynaecologist, and 23.3% from their general practitioner [13] . In our study, 60.1% of participants were aware that HPV was a cause of cervical cancer, and 39.6% knew that HPV caused penile cancer. An evaluation of the sources from where they received information about HPV revealed that 39.8% had no information about HPV. The rate of obtaining information from media and social contacts was 30.05%, and the rate of getting information from health 522 science professionals, doctors, and healthcare centres was 30.05% ( Table 5) .
Studies that examined the information level of university students about HPV infection, HPV vaccine, and cervical cancer revealed that they did not have adequate information. Wong et al. demonstrated that 21.7% of participants knew about HPV and 10.3% knew of the presence of the HPV vaccine [14] . In a Brazilian study that included 538 participants, 40% knew about HPV infection, and 8.6% were aware of the HPV vaccine [15] . An evaluation of our data revealed that the level of awareness of Turkish graduate health science students was moderate. In the present study, 31.7% of the female students and 48.7% of the male students were unaware of HPV infection and its contagiousness. In particular, more male students had no information about this virus compared with females; 68.3% of the females were found to have previous knowledge about the virus, which was better than the 21% awareness of HPV reported in a previous study [14] . However, similar to our results, a study in Germany demonstrated that 50% of males and 27% of females had previously heard about HPV infection [16] . In previous studies, female students had more information and awareness about HPV infection and vaccine.
In our study, the rate of health science students who knew about the HPV vaccine was 54.8%. Unlike our study findings, only 17.7% of students from a Nigerian university reported that they had heard about HPV infection and only 14.4% had heard of HPV vaccines [17] . The awareness and knowledge of HPV infection and HPV-related diseases among our student cohort were considered to be limited. In some studies, the level of knowledge about HPV infection, HPV vaccine, and cervical cancer were found to be wholly insufficient, even at the level of university students. In some studies, 21.7% of the total students were found to have heard of HPV and only 10.3% knew of the existence of the HPV vaccine [14] .
It is becoming more and more important to increase the awareness and information of young people about cervical cancer. In our study, 50.4% of young women knew that HPV was a cause of genital warts, whereas only 30% of men knew that HPV was a cause of genital warts. The difference between the males and females was found to be significant (p < 0.05). Recent studies evaluated the level of knowledge about HPV and HPVrelated diseases, but new studies are needed. The results of various studies demonstrated that the awareness of young people with regard to HPV and cervical cancer was insufficient [18, 19] .
One of the ways to prevent cervical cancer is to pay attention to healthy lifestyle changes. Young people should be advised to avoid risky sexual intercourse. Introducing the HPV vaccine at an earlier age increases the benefit obtained from the vaccine because the cervix is sensitive to HPV at young ages. Previous studies have shown that the earlier the vaccination is performed, the higher is the chance of prevention from cervical cancer. Vaccination with HPV should not preclude cervical cancer screening, and people should be encouraged to attend regular gynaecologic check-ups [20, 21] . In our study, participants stated that the rate of Pap tests among their mothers was 22%.
Having up-to-date information about cervical cancer and HPV vaccines is beneficial for the whole population. Public awareness should be improved regarding HPV and cervical cancer. Cervical cancer prevention programs should be organized, aiming to promote vaginal cytological assessment or HPV vaccine. Undoubtedly, the place of health science students in universities is unique for campaigns that will attract the attention of the public and create awareness. Efforts to increase awareness have provided substantial benefit in the interest levels of women both for HPV vaccinations and for cytologic examinations as a cancer screening tool.
This study shows that female health science students have general information about cervical cancer, HPV, and HPV vaccines. It also underlines that they have sufficient information about secondary prevention of cervical cancer and vaginal Pap tests as a screening tool. In our study, 27.3% of the participants stated that they knew that the Pap test as a screening tool for the prevention of cervical cancer, and 52.5% reported that the HPV vaccine was the most effective method to prevent cervical cancer, which can be considered as a positive trend.
HPV vaccinations should be performed for the primary prevention of HPV. The opinion of the participants in the study is that HPV should be performed more for women. The feasibility of HPV vaccines shows regional differences in the world. In some developed nations it is performed to specific age groups for free. Work is in progress for the worldwide generalized use of the HPV vaccine, which can prevent cancer [22, 23] . In many countries around the world, nationally funded vaccination programs target specific age groups. Even though national funding is not available for all ages, vaccines against HPV are included in vaccination programs for women and men [24, 25] . In our study, 14.9% of the participants thought that only women should be vaccinated. Most (84.1%) 523 argued that both sexes should be vaccinated. Also, 27.5% of the participants worried about the future risk of developing HPV-related cervical/penile cancer.
Our aim is for a positive attitude in the population towards the prevention of cervical cancer and HPV vaccines. Access of the population to qualified information under the guidance of students who have been educated in healthcare is a priority in the fight against HPV. Previous studies have shown that providing adequate information is important for the adoption of HPV and cervical cancer prevention programs by women. Guidance of healthcare providers and students of healthcare professions seem to be important in minimizing the risk of cervical cancer [26] .
Our study demonstrated that 30% of young females stated that they obtained information about HPV vaccine by media tools such as journals and television. Some other studies demonstrated that young females received information about HPV and HPV vaccinations from gynaecologists and media tools such as magazines and television [13] . There are effective methods to encourage vaccination of people in populations with high risk of infection with HPV. Spreading awareness starting from university students is very important for protection against HPV and cervical cancer [27, 28] . Healthcare providers and healthcare students must take part as team leaders to raise awareness in communities around the world. New information is obtained every day about cervical cancer and vaccines. In light of this information, education and the publicity efforts must be open to continuous innovation.
HPV vaccination programs, if timely and adequate, have the potential to decrease cervical cancer in the community. Whether vaccination decreased women's desire to visit gynaecologists and negatively affect cervical screening programs has been questioned; however, studies have demonstrated no detrimental effect of vaccination programs on screening programs [27, 29] . Another finding of both our study and previous trials was that HPV vaccination did not promote sexual behaviour. Explaining the benefits of HPV vaccination to the community increases the number of vaccinated individuals. In our study, like in previous studies, one of the leading factors that affected the acceptability of HPV vaccines was the concern about the safety of the HPV vaccine.
Mothers' attitudes are important in the determination of young people's attitudes toward HPV vaccines. The presence of gynecologic cancers in the family, campaigns in society, and favourable opinions of mothers about vaccines affect attitudes towards vaccination. Like our study, previous studies also demonstrated that the support of the family for vaccination played an important role. In many previous studies, one of the main concerns of parents who opposed vaccination was the promotion of sexual behaviour among young people after vaccination [30, 31] .
Studies are ongoing in the determination of factors that are important in increasing the prevalence of HPV vaccination. One of the most important challenges for a more widespread implementation of the HPV vaccine is that it is not included in vaccination programs and thus cannot be reached free of charge. For the primary prevention of cervical cancer, free vaccination programs should be provided for young people.
Limitations
Our study is limited by the small sample size; future studies should evaluate this issue using larger sample sizes.
Conclusions
Increasing the awareness of HPV makes it easier to develop positive behaviours in the fight against HPV. To increase the contribution of young people in educational activities for the community, information about HPV and HPV vaccines should be included in education programs at universities. To support the development of effective and high-quality public health interventions, young people should be educated such that obstacles to HPV vaccination in various cultural groups can be eliminated.
According to our study, young people believed that the vaccine provided protection against cancer and they thought it was safe. Most young people knew about cervical cancer and were aware that the Pap test, a cancer screening test, should be performed regularly. We observed that, information about HPV was mostly obtained from the media, not from healthcare workers. Our findings suggest that awareness about HPV, cervical cancer, and HPV vaccines should be increased. The inclusion of this information in university education programs will make a significant contribution to the increased awareness of the entire population. Although the vaccine is not available to the population in vaccination programs, it is be of great importance for those who had access and this could stimulate, government actions to supply the vaccine for population in the future.
